Monoclonal antibody analysis of ocular basement membranes during development.
As a first step in a study of the role(s) of basement membranes in ocular morphogenesis, we have produced a variety of monoclonal antibodies against native lens capsule from adult chicks, and have used these reagents to stain histological sections of ocular tissues from 4 1/2- to 18-day-old chicken embryos. Four different patterns of immunofluorescence were observed in sections of corneas of 18-day-old chicken embryos stained with these antibodies. The antibodies in group 1 stained the basement membranes of both the corneal epithelium and the endothelium (as well as Descemet's membrane). Those in groups 2 and 3 stained only the epithelial or endothelial basement membranes, respectively. The group 4 antibody stained the corneal stroma as well as Bowman's membrane and Descemet's membrane. The antibodies in group 1 could be further subdivided into groups 1a and 1b on the basis of temporal differences in the onset of staining in corneas from 4 1/2- to 7-day-old embryos. Thus, this series of monoclonal antibodies appears to recognize at least five different antigenic determinants. When these antibodies were used to stain sections of eyes at different stages of development, we found that the characteristic differential staining of some basement membranes was maintained throughout development, while the staining properties of others changed. This indicates that many of the ocular basement membranes may differ from one another in composition or conformation, and that at least some of them may undergo developmental changes. We also noticed a similarity in the pattern of fluorescence associated with the basement membranes of the limbal blood vessels and the corneal endothelium that is consistent with the hypothesis that the corneal endothelium is derived from the early periocular vascular endothelium. Our observations of developing corneas also revealed that the antigen recognized by the group 4 antibody may be produced by both the corneal epithelium and the stromal fibroblasts. The suitability of monoclonal antibodies for probing basement membrane heterogeneity is discussed.